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Water Utilities Accounting*
By Will-A. Clader
A water company is engaged in the business of supplying a
commodity which is a necessity. The very nature of its business
requires it to be vested with certain privileges not enjoyed in
common by all persons, to wit: the privilege of exercising certain
rights in streets and public places. In addition, in most cases,
a water company enjoys if not a legal at any rate a practical
monopoly of at least a portion of the business in its particular
field, so that the consumer is not free to select the persons from
whom he buys his commodity. As a result of these conditions,
the law has always conferred upon the sovereign power the right
reasonably to regulate the service of a water company and the
compensation it is to receive therefor. This right of regulation,
however, carries with it the obligation to allow the utility to earn
a fair return upon the value of the property used and useful in
the business in which it is engaged.
The modern method of regulation is by a state commission
vested with power to make rates and regulate service. In 46
out of 48 states, public service commissions have been established
with more or less power of regulation over corporations, rail
roads and public utilities. Only Delaware and Utah are without
such commissions.
In most cases the powers extend over the methods of account
ing and of financing. These laws, excepting in the case of Massa
chusetts, are of recent enactment. The public utility law in
Massachusetts was passed in 1886, the Wisconsin law in 1905.
Practically all the others have been passed since that time, so
the method of regulating the accounts, though well established,
must be regarded as experimental.
‘A paper presented at the tri-state meeting of accountants of Delaware, Maryland
and Virginia at Baltimore, June 25, 1919.
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It was early realized that intelligent and successful regulation
cannot be obtained without proper accounting.
Investigation of water utility accounting methods disclosed
that there were many systems of accounts in use and showed that
common terminology and uniformity of practice in the accounting
offices were indispensable to a clear understanding of many of
the problems demanding attention. While a number of the water
utilities had adopted for themselves comprehensive schemes of
accounts which answered their own purposes, the final allocation
of important items of expenditures remained entirely in the hands
of the management, and afforded opportunity, to some extent, at
least, of presenting to their stockholders and to the public reports
that did not disclose the exact condition of the property or the
results of its operation.
To correct the existing conditions, one of the first problems
taken up by a new public service commission is that of promul
gating and prescribing a uniform classification of accounts for
the utilities under its jurisdiction.
On December 8, 1908, the railroad commission of Wisconsin
prescribed a uniform classification of accounts for water utilities.
The public service commission of Maryland issued an order under
date of June 19, 1911, prescribing a uniform system of accounts
for water companies, effective July 1, 1911. The commission in
Nevada prescribed a system in June, 1911; New Jersey, effective
January 1, 1913; Indiana and Montana, July 1, 1913; Idaho,
January 1, 1914; Missouri, January 1, 1915; Maine and New
Hampshire, July 1, 1915; Colorado, January 1, 1916; Pennsyl
vania, January 1, 1918; and Illinois, January 1, 1919. The bureau
of inspection and supervision of public offices, state of Wash
ington, prescribed a uniform classification of accounts for munici
pal water utilities effective January 1, 1916.
The director of the census presented on August 5, 1911, a
scheme of uniform accounts for systems of water supply,
arranged at a conference of and by correspondence between rep
resentatives of the bureau of the census, American Water-works
Association, New England Water-works Association, American
Association of Public Accountants, Ohio bureau of uniform
accounting and others interested in the subject. This scheme of
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accounts was reported to the American Water-works Association
by its committee on uniform annual reports and accounts at its
annual convention of 1911.
The report of the American Association of Public Account
ants’ committee on standard schedules for uniform reports upon
municipal industries and public service corporations, which was
published in the May, 1909, number of The Journal of Ac
countancy, describes in detail the instrumentality of the national
association of professional accountants in the framing of a finan
cial schedule for water-works.
The Pennsylvania and Illinois classifications are very com
plete. They represent combinations of ideas that have proved to
be practicable in other states.
The subject is so vast and the side issues are so numerous
that to compile an article on the accounting of water utilities
that shall not be on the one hand quite unwieldy or on the other
quite inadequate is a very difficult task. The temptation to
elaborate minor points is constantly present, and in doing so the
main thread of the subject is apt to be interrupted. It has seemed
more important to present a comparatively simple view of the
general structure of water company accounts than to attempt the
detailed description of specific accounts, on which in fact many
adequate volumes are already in existence. It would be imprac
ticable within the limits of this paper to comment at length con
cerning schedules of accounts to which attention has been directed,
but the classifications prescribed by Pennsylvania and Illinois
may be said to be fairly representative of the methods prescribed
by other commissions, and these observations on water utilities
accounting will be confined, mainly, to the accounting procedure
outlined therein.
The accounting orders issued by the various public service
commissions which have jurisdiction over water utilities require
that every water company carry on its books the accounts pre
scribed by the commission’s uniform system, so far as they are
pertinent to the facts and circumstances of the utility, and keep
such accounts in conformity with the definitions and instructions
contained in the accounting orders. It is also required that all
accounts kept by the utilities must be kept by the double-entry
method. This last requirement does not apply to purely statis
tical accounts.
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The accounts are usually divided into two general classes,
balance-sheet or indicant accounts and income accounts. A com
parison of the balances in the balance-sheet accounts at any par
ticular moment will, if the accounts have been properly kept,
show the then existing condition of a corporation’s affairs so
far as such condition can be shown through the accounts.
These accounts with their subsidiary accounts are all that are
necessary prior to the time when the corporation becomes what
may be called a going concern.
When a corporation begins operations it requires an additional
group of accounts in which to classify in convenient form the
accounting history of the various changes it undergoes. Such
accounts bring together or accumulate the accounts of the various
incidents of the corporation’s history and are called the income
accounts. They are made up usually on a yearly basis and are
closed into one grand account called corporate surplus or deficit,
which ties together this group of accounts and the balance-sheet
accounts.
The balance-sheet accounts are divided on the asset side into
fixed capital, investments, floating capital and temporary debits;
and on the liability side into funded debt, floating liabilities,
reserves and capital stocks and surplus.
Owing to the great difference in sizes of utilities, it was found
necessary to prepare separate schedules which would recognize
this condition. By each following the same general principle it
would permit comparison of operating results between the smaller
and larger companies.
The utilities are divided into classes determined by the
average total annual operating revenue. The balance-sheet
accounts are kept by all utilities. The income accounts appli
cable to the class in which the utility is placed by its revenues
must be kept. Any utility may use the accounts prescribed for
the next higher class and may further divide any accounts into
such subdivisions as are desired.
In Pennsylvania the general scheme provides 70 fixed capital
accounts and 30 other asset accounts. There are 32 liability and
reserve accounts. There are 107 income accounts with six
divisions. Seventeen of these accounts are for operating revenues;
55 for operating expenses; 12 for non-operating revenues; 10 for
non-operating expenses; 12 for income deductions; and one for
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net corporate income, sometimes called the profit and loss account
for the year. In addition there are four appropriation accounts,
three surplus credit and 11 surplus debit accounts.
A uniform system of accounts requires that provision be made
for all known contingencies; therefore only the accounts perti
nent to the facts and circumstances are to be given consideration
by a corporation. Many of the accounts may never be used, so
the classifications are not burdensome, provided proper book
keeping machinery is installed with which to keep the accounts.
A voucher register, for instance, with columns for all the fixed
capital and operating and other expense accounts, 147 in all, in
addition to a few additional columns for other accounts to which
there may be numerous charges, would be a cumbersome book.
In consequence, the fixed capital and operating expenses accounts
can be kept in sub-ledgers more conveniently, making necessary
only two columns in the voucher register for those two groups
of accounts. With a column for materials and supplies account,
two blank columns and one for miscellaneous with amount and
account columns, the voucher register would be only fourteen
inches wide when opened. The vouchers containing charges to
the sub-accounts of the fixed capital and operating expenses con
trolling accounts would be posted directly to the subsidiary
ledgers.
The fixed capital of a utility, as defined in some of the classi
fications, “means its property, tangible and intangible, which is
used in the collection and sale of water and has an expec
tation of life in service of more than one year.” This includes
all property which is directly possessed and used by the utility
for business purposes and maintained in a fixed condition.
In the accounting for expenditures for construction purposes
it is required that the first entry in regard of any particular thing
describe it with such particularity as to permit its identification.
The fixed capital accounts shall show the actual cost to the
corporation of the property, both tangible and intangible, acquired
by the company. As the rates of a water utility are predicated
upon the value of the property used for the convenience of the
public, it is necessary that the fixed capital accounts be so kept
as to allow an inventory and appraisal to be compared therewith.
Expenditures for plant and equipment in process of construc
tion, but not yet ready for service, are charged to an account
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entitled “construction work in progress.” When the projects
are completed, the cost is transferred to the permanent fixed
capital accounts.
Property included in fixed capital is divisible into original
plant and equipment, additions, betterments and replacements.
Original plant and equipment is the fixed capital installed or
acquired by the utility at the beginning of its regular operations
and as provided and arranged for in the original plan of con
struction. The additions are land, structures and equipment
added to those in service at the beginning of operations and not
taking the place of any property of like purpose previously exist
ing. Betterments are enlargements or improvements of existing
structures, facilities or equipment, usually made with the object
of rendering the properties affected more useful or of greater
capacity than they were at the time of their installation or acqui
sition.
In auditing water companies, charges to fixed capital are often
found covering a portion of the time of the superintendent and
his clerical force. This cannot be deemed conservative business
practice, inasmuch as the probabilities are that the overhead
charges of a plant will not be decreased to any extent even though
additions are not under way, and, therefore, the absorption of
part of these charges when additions are in progress has the
effect of reducing the operating costs, as compared with months
in which no construction work is under way. Public service
commissions have consistently ruled that there shall be no charges
to fixed capital on account of engineering in construction except
as such engineering shall be performed by others than the regular
operating employees or officers of the company.
The cost of certain of such items as organization and water
diversion rights is chargeable to intangible fixed capital, but the
value is being lessened gradually by the lapse of time and should
be amortized at a rate to extinguish the amount at the end of
the life of the privilege.
When any part of the fixed capital is withdrawn or retired
from service for any cause, its book value must be eliminated
from the accounts. The accumulated amount of depreciation
accrued on the thing retired is chargeable to the depreciation
reserve account. The excess of original money cost over accrued
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depreciation may be charged to surplus or to “property aban
doned account” and amortized over a period of years by charges
to extraordinary depreciation.
The modern tendency of public service commissions through
out the country is to prohibit the capitalization of brokerage and
discount. Wisconsin is one of the few states in which it is
permitted under the uniform system of accounts prescribed by
a state commission. Most accounting orders contain uniform
provisions forbidding the charging of discount on securities to
capital account and requiring the amortization of discount during
the term of the bond.
In the Illinois system a departure from the practice heretofore
generally followed in public utility accounting classifications will
be found in the provisions covering the accounting for plant and
equipment expenditures of companies operating electric, gas or
heating utilities in conjunction with the water utility. Such
companies are permitted to carry in the appropriate accounts the
cost of land, buildings and other property jointly used, without
making an apportionment thereof to the different utilities. All
property expenditures that can be properly segregated as between
utilities must be so treated and only those for which there exists
no accurate basis of division are covered by these provisions.
When capital stocks and bonds of a utility are reacquired
in circumstances that require that they shall not be treated as
cancelled or retired, the accounting orders provide that the differ
ence between the par value and the cost of reacquisition be
debited or credited to surplus, as should be done also in the case
of any amounts carried in the discount and premium accounts
relating to such securities.
In many states whose utilities are regulated capital stocks may
not be sold for less than par. In the Illinois classification, how
ever, an account “unextinguished discount on capital stock” is
prescribed and “this account shall include the total of the net
debit balances, if any, in the discount and premium accounts for
the several classes of capital stock.”
In Idaho an account “dividends accrued” is prescribed and
“to this account may be credited at the close of each month the
amount of dividends accrued on preferred and common stocks
during such period at the rates of dividend payments established
by the corporation.” It is impossible to conceive how any one
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familiar with corporation accounting would make the mistake of
setting up dividends as a liability before they have been declared.
Workmen’s compensation and liability insurance when the
risks are not carried by the company should be computed monthly
on the payroll at the rates in the policy. A journal entry should
be made charging the proper account and crediting prepaid insur
ance until the advance premium is consumed, when the account
“insurance accrued” should be credited in order to show the
liability of the corporation for such insurance. When the addi
tional premium is paid the insurance accrued account will
be charged. Care must be exercised to charge “insurance during
construction” in the fixed capital group of accounts with the in
surance on the construction payroll, as this is purely part of the
cost of making the additions and betterments to the plant of the
company. Operating expenses should be charged with only the
insurance on that portion of the payroll applicable to the operating
expense accounts.
Two water classifications cover the important matter of con
tingent liabilities—those of Illinois and New Hampshire. It is
required that “contingent assets and liabilities shall not be included
in the body of the balance-sheet statement, but shall be shown
in detail in a supplementary statement accompanying the balancesheet statement.” The definition given is that “contingent liabili
ties include items which may, under certain conditions, become
obligations of the company, but are neither direct nor assumed
obligations at the date of the balance-sheet.”
A statement of the results of operations is called the income
account. It includes the revenue accounts, the revenue deduction
accounts, i. e., the operating expenses (including depreciation),
taxes and uncollectible bills, and the income deduction accounts,
i. e., bond and other interest, rents and other contractural pay
ments. The excess of total income over total deductions is the
net corporate income. The excess of total deductions over total
income is the net corporate loss.
The operating revenue accounts of a water utility are those in
which are recorded for each fiscal period the amounts of money
which it receives or becomes entitled to receive for sales of water
and for other services which it renders in conjunction with the
operation of its water system.
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Water rates are fixed by meter measurement or by flat rate
based on frontage, number of rooms in the building and the
facilities used by the consumer, such as sprinkling, faucets, bath
rooms, etc. The flat rate method is generally used, but privately
owned companies and municipally owned plants are rapidly resort
ing to meter rates.
The charges to consumers on a meter basis are handled in the
accounts in the same way as in electric light, power and gas com
panies, with practically the same records for recording income.
Flat rates as a rule are paid in advance during different periods
of the year, so the income not earned must be set up on the books
as a liability in an account called “service billed in advance” in
the Pennsylvania and Illinois classifications; “revenue of future
periods levied in advance” and “unearned revenue” in others.
Some water companies read the meters quarterly. When this
is done and the accounting period is the month the amount of
revenue estimated as accrued during the month for water fur
nished to consumers for which bills have not been rendered is
charged to “unbilled water service” and credited to revenue.
Merchandise and jobbing are distinct parts of the water busi
ness for its promotion. The revenue obtained from this branch
of the business is an operating revenue and is so classed in the
Illinois scheme of accounts. In the Pennsylvania classification
and in many of the others it is listed as a non-operating revenue.
This is only one of the many inconsistencies in the various classi
fications. The profit is generally determined without applying the
proper proportion of the general overhead expenses; consequently
the so-called profit should be included in the revenue accounts
from which the total operating expenses are deducted. It is advis
able to subdivide the merchandise and jobbing revenue account
into two accounts, one for the sales and one for the expenses, to
eliminate the necessity of analyzing the account when the gross
business is to be determined. This is a fundamental principle of
accounting overlooked in the majority of the classifications.
The operating expense accounts are those in which are recorded
for each fiscal period the expenses of operating the water system,
the expenses of maintaining the property used in the water opera
tions, the expenses of collecting the water revenues, the expenses
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of accounting for the water transactions, the general and super
visory expenses connected with the water transactions and all other
expenses incident to the operating revenues.
Depreciation can be referred to herein only in a general way.
The American Water-works Association appointed a committee
on depreciation and received from it a most comprehensive report
which was read at the 1917 annual convention at Richmond, Vir
ginia, and published in the March, 1919, issue of the Journal of
that association. In this report the fundamental principles of
depreciation are given recognition by those experienced in water
works operation. In the report it is stated that “it is a wellrecognized principle in the operation of public utilities, that the
investor, whether a private corporation or a municipality, must
be allowed to keep the original investment and its additions intact.
Unless this principle governed, it would be impossible to secure
capital for plant additions. It is necessary, therefore, to allow
earnings to be realized which will pay all ordinary operating costs
and make good all of the other losses of value above described,
and, in addition, earn a fair net return upon the investment.
It was found that provision for caring for depreciation should
be as follows:
First: provide for all ordinary, more or less continuous main
tenance as an ordinary operating charge.
Second: create, where possible, a separate reserve fund for
depreciation, sufficient to cover all losses in value other than those
covered under ordinary maintenance. Such fund should earn
interest and is subject to withdrawal for replacement when needed
from time to time.
Third: test the adequacy of the reserve fund by careful tech
nical appraisal and review its sufficiency once, say, every few
years, and adjust its annual increment as may be necessary.
Many engineers are hopelessly at variance as to the method
by which the principles of depreciation should be applied. One
writer who has acted as commissioner, auditor, appraiser or
witness in many appraisals of public utilities, for purchase, fixing
values of property for bond issues or for rate making, says that
“when engineers cannot agree and the courts cannot agree on a
uniform method of figuring depreciation or present worth of
public utilities property, it is evident that the subject is profound
and its solution by no means obvious or easy,” and also that “at
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no time has he felt that he so thoroughly understood the subject
of depreciation as to be absolutely secure in his conclusions.”
None of the classifications prescribes the method to use in cal
culating depreciation. The sinking fund and straight-line methods
are regarded as best and simplest in practice. The accounting
instructions seldom go further than to require that “every public
utility shall carry a proper and adequate depreciation reserve to
cover the full replacement of all tangible capital in service. There
shall be opened a depreciation account to which shall be charged
monthly, crediting the depreciation reserve, an amount equal to
one-twelfth of the estimated annual depreciation of the tangible
capital in service of the utility.” The charge is, therefore, based
on a rule determined by the utility. Such charge should include
the amount estimated to cover those ordinary losses suffered by
the utility’s structures and equipment from wear and tear not
covered by current repairs; those extraordinary losses sustained
by such structures and equipment from obsolescence or inade
quacy due to age, physical change or supersession resulting
from new inventions, discoveries, change in popular demand or
requirements of public authorities; and those losses which result
from the destruction of such structures and equipment by those
extraordinary casualties to which the principles of insurance are
not applicable. It should be intended to cover the estimated les
sening in value of the property due to wear and tear, decay or
gradual decline from natural causes, inadequacy, obsolescence,
etc., which at some time in the future will require the abandon
ment or replacement of the property in spite of ordinary current
repairs.
The rate of depreciation depends on the useful life of the
property. It can be determined only when the life and cost of the
property are known. The following rates are used frequently
when wear and tear are made good by operating maintenance:
Large reservoirs
1%
Small reservoirs
2%
Cast iron pipe
1%
Wrought iron pipe
2%
Wood pipe
2%
Standpipes, concrete
2%
Standpipes, wood
3%
Valves
2%
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2%
Hydrants
4%
Meters
4%
Pumping equipment
4%
Steam engines
5%
Boilers
Electric generators and motors 4%
3%
Filter plants
2%
Buildings
10%
Laboratory equipment
For convenience many utilities calculate depreciation upon
the balance of the fixed capital accounts at the beginning of the
fiscal year, ignoring the installations during the year. Deprecia
tion begins when a unit of equipment is put into service, and
charges covering it should begin with the date when the item of
fixed capital is installed.
Accountants acknowledge that to determine the amount of
actual depreciation of a water company’s property presents diffi
culties and calls for superior capacity founded upon scientific
attainments and broad and exact experience. To solve the many
and complex questions involved there is required the most com
petent, comprehensive and judicial study and treatment. The facts
are to be learned by expert examination of the plant itself, having
in mind physical decay, obsolescence and inadequacy. It is impos
sible to ascertain the true earning capacity of a company without
providing for this element of cost. Any declarations to the con
trary violate the sound principles of economy, the decisions of the
courts and the judgment that dictates prudence in the operation
of a water company.
The supreme court of New York sustains this contention. It
upholds the doctrine when saying that “the net income of a cor
poration for dividend purposes cannot be determined until all
taxes, depreciation, maintenance and up-keep expenditures have
been deducted. Otherwise the dividend is not paid from the
earnings, but by a depreciation of the capital account.”
Pennsylvania seems to be the only state which apparently
provides in its accounting order on water utilities that the depre
ciation reserve account shall be treated on the balance-sheet as
a deduction from fixed capital. This is the proper method accord
ing to preponderance of accounting authority, although it is not
the uniform practice of the accounting profession. In the Knox92
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ville Water Company case it was stated that such reserves are
set aside from earnings for a specific purpose and are not intended
to be considered as a deduction from property accounts; that they
are intended to take care of a certain class of events in the future
and have no bearing upon investment in property as reflected in
the capital accounts; and that they represent the liability created
against the company and to the public to insure the maintenance
of adequate service which it is the duty and also the right of the
company to provide.
Water utilities usually maintain depreciation funds only when
required by law to do so or in compliance with mortgage obliga
tions. When required by law to maintain such a fund, moneys
belonging to it may be expended for new construction, extensions
or additions to property, or for other authorized purposes, and
the amounts so used are considered as loans made by the fund
and interest is charged thereon. Bookkeeping entries must be
made accordingly, namely, debit “current cash,” credit “deprecia
tion fund cash”; debit “loans from depreciation fund,” credit
“borrowing from depreciation fund—cr.”
Some of the laws require that the commission shall prescribe
the forms of all books, accounts, papers and records to be kept,
and the utility is required to keep and render its books, accounts,
papers and records accurate and faithful in the manner and form
prescribed by the commission and to comply with all directions of
the commission relating to such books, accounts, papers and
records. Indiana requires this, but in Wisconsin, with the same
powers, the commission has not prescribed the forms of all books,
accounts and records to be kept. Where the utilities are able to
devise their own system of keeping the required records in satis
factory manner, the commission has not insisted on the installation
of the forms which it might favor. However, in many cases that
commission has been called upon actually to install accounting
systems. In such cases it has required the utilities to put in forms
actually prescribed by the commission. The Pennsylvania com
mission devised some forms for the guidance of the utilities, but
their use was not mandatory.
Observance of the rules and regulations prescribed in the
systems of accounts of public service commissions is generally
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obligatory upon all persons having direct charge of the accounts
of the utilities concerned and such persons are held responsible
for their proper application.
In the main the accounting problems of one state are the
accounting problems of all and can be finally resolved only through
the combined experience of all. The commissions’ accounting
systems, however, leave much to be desired in their practical
application. This is chiefly due to lack of uniformity.
Consideration should be given to a nation-wide standardiza
tion. It is not too much to hope, therefore, that some time there
will be a complete standard classification for water utilities,
municipally and privately owned.
As stated by Carl H. Nau, “the chief reason for the standard
ization and uniformity of accounts in any industry is the oppor
tunity it affords for a comparison of the results of operation of
the various units of the industry. This possibility of comparison
is of advantage, not only for the purpose of public regulation, but
the benefits accruing to the management of the plant, whose
accounts are in conformity with all other plants engaged in sub
stantially the same operations, are very great.”
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